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The invention pertains to a precodi ng and steering
mechani smfor instructions in a superscal er processor.

Representati ve i ndependent claim 19 is reproduced as
fol | ows:

19. In a conputing system a nmethod conprising the steps
of :

(a) fetching a first instruction froma nmain nenory;,

(b) fetching a second instruction and a third
I nstruction frommai n nenory;

(c) predecoding the first, second and third instructions
to generate predecode bits, wherein the predecode bits include
bundling i nformati on which indicates whether execution of the
second instruction is to be bundled with execution of the
first instruction and which indicates whether the execution of
the second instruction is to be bundled with execution of the
third instruction and wherein the predecode bits additionally
i nclude steering information which is in addition to the
bundling information, the steering information being used in
order to steer each of the first, second and third
instructions to one of a first integer arithnetic logic unit,
a second integer arithmetic logic unit and a floating point
unit for execution; and,

(d) storing the second and third instructions as a

doubl e word in an instruction cache, the predecode bits being
stored along with the double word in the instruction cache.

The exam ner relies on the follow ng references:
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Bl aner et al. (Bl aner) 5,214,763 May 25,
1993

M nagawa et al. (M nagawa), "Pre-Decoding Mechani sm For
Superscal ar Architecture,” | EEE Pacific R m Conference on
Communi cati ons, Conputer and Signal Processing, Vol. 1, Canada
(May 9-10, 1991) pp. 21-24.

Cainms 19, 20, 22 through 25 and 27 through 42 stand
rejected under 35 U . S.C. 103 as unpatentabl e over Bl aner in
vi ew of M nagawa.

Ref erence is nade to the many briefs and answers for the

respective positions of appellants and the exam ner.?

OPI NI ON

2 Previous rejections of the clains under 35 U S.C. 103
based on Bl aner and Hotta and Bl aner and Johnson have been
wi t hdrawn by the exam ner in subsequent answers, the second
suppl enental answer of May 14, 1996 (Paper No. 19) first
indicating the present and sole rejection remaining in the
application for our consideration on appeal. Based on the new
ground of rejection in the second suppl enental answer,
appel | ants anended sone of the clains in the third reply brief
of June 17, 1996 (Paper No. 20), the anended clains 19, 25,
29, 30, 33, 35 and 37, together with clainms 20, 22 through 24,
27, 28, 31, 32, 34, 36 and 38 through 42, as they appear in
the appendix to the principal brief, being the clains now on
appeal. Thus, the second and third suppl enental answers,
together with the third and fourth reply briefs, contain the
I ssues and the argunments nost relevant to this appeal.
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At the outset, we note that clains 31 through 34
i nproperly depend froma cancelled claim26. W wll |eave it
to appellants and the exam ner to anend the clains for correct
dependency at such tinme as this application my be ready for
i ssue. However, for our purposes, we will presune that clains
31 and 32 depend from i ndependent claim25 since that appears
to be what was intended by the anmendnment of February 21, 1995
(Paper No. 6) wherein claim 26 was cancel ed and clains 27 and
29 were made dependent on cl ai m 25.

After a thorough review of the record including, inter
alia, the exam ner’s reasoning and appellants’ argunents
t hereagainst, we will sustain the rejection of clainms 19, 20,
22 through 24 and 35 through 42 under 35 U S.C. 103 but we
will not sustain the rejection of clainms 25 and 27 through 34
under 35 U. S.C. 103.

Wth regard to the first group of clainms 19, 20 and 23,
appel | ants argue that neither Blaner nor M nagawa di scl oses
the predecoding of three instructions to generate a set of
predecode bits which is stored with only two of the
instructions. Wile we recognize the differences between the
i nstant di sclosed invention and that taught by Blaner in that
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in the former, predecode information for three instructions is
stored with only two of the instructions in a double word, it
Is our view that appellants’ argunent is not commensurate in
scope with the instant invention, as clained. The instant
clainms do not specify that the predecode information for three
instructions is stored with only two of the instructions in a
doubl e word.

Accordi ngly, predecode information for three instructions
may be stored with all three instructions and still be
considered to be stored in two of the instructions. Reference
to Figure 3 and the correspondi ng discl osure of Bl aner appears
to indicate that three consecutive instructions are processed
by a conpound anal yzer, sone instructions overl appi ng between
conmpound anal yzers, and that each instruction is given a one-
bit tag to determ ne whether that instruction may be bundl ed
wi th another instruction. The tag may be consi dered, broadly,
as predecode i nformati on and while each instruction in Bl aner
is given a tag, or predecode information, rather than the
predecode infornation being stored with only two out of three

instructions, as clained, we do not view the clains as
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precluding storing the predecode information with all three

I nstructions, which certainly includes two instructions.

Since Bl aner al so discloses storing the instructions in pairs
(e.g., colum 5, line 45), it is clear that two instructions
are stored as a “double word,” as clained. Note, again,
contrary to appellants’ apparent intention, the clains do not
require providing predecode information for three instructions
whil e generating a set of predecode bits which is stored with
only two of the instructions.

We al so do not agree with appellants that Bl aner does not
use predecode bits to steer instructions. The penultimte
sentence of Blaner’s abstract appears to indicate that this is
preci sely what Bl aner is doing:

At instruction issue tinme, the tag fields of the

i nstructions are exam ned and those tagged for

paral l el processing are sent to different ones of

the functional units in accordance with the codings

of their operation code fields.

I n accordance with appellants’ groupi ng of the cl ains,
clainms 20 and 23 fall with claim19.

Turning to claim?22, this claimsets forth six generated

predecode bits, each bit indicating bundling of different
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i nstructions and the steering of other instructions to first
or second ALUs. W agree with the examner that it would have
been within the skill of the artisan to choose different
nunbers of predecoded bits to assign to each steering

i nstruction as appell ants have not shown that any particul ar
nunber, viz., six, has any particul ar advantage over any ot her
nunber.

In the fourth reply brief, appellants take issue with the
exam ner’s contention, arguing that “the predecode bits,
stored with only two instructions, indicate bundling and
steering information for three instructions” [fourth reply
brief - page 5]. W understand appellants’ argunment and we
can agree that this appears to be a distinction over what is
di scl osed by the applied references. However, as discussed
supra, with regard to claim 19, the clains do not recite
| anguage as |imting as appellants’ argunent woul d indicate.
The clains do not recite that the predecode bits are stored
with only two instructions while indicating bundling and
steering information for three instructions. Myreover, wth
regard to claim?22, appellants’ argunent is not relevant to
the claimlanguage or to the examner’'s rejection. This claim
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is directed to the generation of six predecode bits and what
those bits indicate. The exam ner takes the position that
“the assignnment of any conbi nati on of six predecode bits (or
any nunber of predecode bits) to each steering instruction

i nformati on woul d have been an obvi ous design choice...” The
exam ner’ s position appears, to us, to be reasonable and
appel | ants’ response does not adequately address the

advant ages of using six predecode bits and why this particular
nunber is nore than a nere design choi ce.

Accordingly, we will sustain the rejection of claim22
under 35 U. S.C. 103.

Wth regard to claim 24, appellants argue [principa
brief - page 7] that Bl aner does not use predecode bits.
However, as set forth supra, it is our view that Blaner does,
i ndeed, disclose such bits for indicating bundling
I nstructions and steering instructions. Thus, we wll also
sustain the rejection of claim24 under 35 U S.C. 103.

We now turn to claim35 (wth which, according to
appel l ants’ grouping, clainms 38 through 40 and 42 will stand

or fall).
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Simlar to the argunent presented with regard to claim
19, appellants contend that neither M nagawa nor Bl aner
di scl oses the predecoding of three instructions to generate a
set of predecode bits which is stored with only two
instructions. Wile we would agree with the argunent as
setting forth the distinguishing feature of the instant
di scl osed i nvention over what is taught by the applied
references, again, we do not find the instant claimlanguage
to be so limting. The storage of the generated predecode
bits with only two instructions is not required by claim 35.

Accordingly, we wll sustain the rejection of clains 35,
38 through 40 and 42 under 35 U. S.C. 103.

Wth regard to claim 36 and 37, appellants argue that
nei ther Bl aner nor M nagawa di scl oses that any predecode bits
I ndi cate whet her two consecutive instructions which are to be
bundl ed for execution are non-aligned or aligned. W
di sagr ee.

We turn to page 9 of the instant specification for
definitions of “non-aligned” and “aligned”:

When al igned instructions are bundl ed, this neans
that the instruction in the even word of the current
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double word is to be executed sinultaneously with
the instruction in the odd word of the current
doubl e word. \Wen non-aligned instructions are
bundl ed, this neans that the instruction in the even
word of the current double word is to be executed
sinmultaneously with the instruction in the odd word
of the previous double word.

It appears that Bl aner describes exactly this at colum
5, lines 35-44. Two instructions at a tinme are processed in
parall el :

A tag bit value of “one” nmeans that the instruction

is a “first” instruction. A tag bit value of “zero”

means that the instruction is “second” instruction

and may be executed in parallel with the proceeding

[sic, preceding] first instruction. An instruction

having a tag bit value of one may be executed either

by itself or at the sane tine and in parallel with

the next instruction, depending on the tag bit val ue

for such next instruction.
Thus, a tag bit value of “zero” m ght be considered an
i ndi cati on of non-alignnment, causing the instruction to be
bundl ed wth the preceding instruction while a tag val ue of
“one” mght be considered an indication of alignnment, wherein
the instruction is to be bundled with the next instruction.

Accordingly, we will sustain the rejection of clains 36

and 37 under 35 U. S.C. 103.

10



Appeal No. 96-1621
Application No. 08/194, 899

Turning now to claim41, this claim(and argunents for
and against) is simlar to claim22. Thus, for the reasons,
supra, with regard to claim22, we will also sustain the
rejection of claima4l under 35 U S. C. 103.

Finally, we turn to the rejection of clains 25 and 27
t hrough 34 under 35 U. S.C. 103.

I ndependent claim?25 recites, inter alia, that “the first

instruction and the following third instruction are stored as

a double word in the instruction cache....” VWhile Bl aner

appears to disclose the storage of adjacent instructions (an

instruction either with its preceding or follow ng

I nstruction) as a double word, we find nothing in Bl aner or

M nagawa whi ch woul d di scl ose or suggest the storage of non-

sequential instructions, as the first and third instructions

clained, as a double word in an instruction cache.
Accordingly, we will not sustain the rejection of

i ndependent claim25, or of the clainms depending therefrom

(27-34) under 35 U.S.C. 103.

CONCLUSI ON
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We have sustained the rejection of clains 19, 20, 22
t hrough 24 and 35 through 42 under 35 U.S.C. 103 but we have
not sustained the rejection of clains 25 and 27 through 34
under 35 U.S.C. 103.

The exam ner’s decision is affirned-in-part.

No time period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR

§ 1.136(a).

AFFI RVED- | N- PART
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